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Abstract 



A photopc=!vr.ai..au.e compc-i^bn comprising: (a) an nromatic epoxy res.n denvj. ^ -'•■^^.a.ning pc 
kilogram of the resin. 0.3 to 1 0 mole equivalents of a polymerizable unsaturated group and 0.1 to 3 
molP enuivaients of a specific aprotic onium salt-containing group, (b) a po ysi oxane having a 



mole eauivaients of a specific aprotic onium sak-wwi.t.«......a » — r-, v-^ « 

moieequivdit^r.L ^ . . _ ^ containing 0.01 to 5 mole equivalents, per kilogram^ of 

^ -coataming_gr_o_up,, and ( c),^' ' 

Said photopolymerizable c'omposition can form a resist film excelienj: h 



soecific oolvsiloxane chain in a molecule, ar.u ^ - . . -'-^-^^ 

trie MUiy=,nwAa. » ^ 41:1 --n-^^- in adhesion to a substrate, 



heat resistance, chemical resistance, impact resistanc 
as a solder resist in particular 



e and solder plating property, and is suitable 



Data supplied from the esp@cenet database - 12 



http://.2.espacenet.co./espacenet/abstract7CY=gb&LG=en&PNP=US537097,&PN-JP5127378&CURDRAW=l*D8=EPD&DROB=EP1 



(19)B:4=HitSI*f/f (JP) 



02) i2r m 1^ ^ ^ (A) 



#§S¥5- 127378 



(5i)inta.' ms'Jaa^ 

GO 3F 7/027 5 1 5 

CO 8F 299/02 MRV 

299/08 MRY 

CO 8L 83/04 LRV 



7442 -4 J 
7442-4 J 
8319-4J 
7352-4M 



F I 



HO 1 L 21/ 30 3 0 1 R 



(21) tH)®S^ 

(22) *® B - 



1$IB^3 -315406 

.^.®3„%a99I)n^ IB 



(54) [^e^t^^ft-O 



(71) a5lffiA 000001409 

:^%m;?.<^TW*ltf*^33# 1 ^ 

(72) ^0J# /Nil 

-^mmm^-^-^—ism 

«ig§jii»wmmA»4Tgi7#i^ M 

(72)^BQ^ 6" 

#^illia^J^mmA^4Tgl7#l^ §1 



(57) [^*^] 



(2) 



!f#§a^5 - 1 2 7 3 7 8 



[fS^^n (a ) ^flll k gcfitco. 3~10*;U* [■ftl] 
-CH-CH2 -W©-0©COR' 



I 

O H 



[ 1 ] 



R » R » 

I I 

-Wffl Ji, - z e - R ' X{4- Y ® ^^to 
I I 
R* R' 



1 - 1 4 CDWtS«?:m-r. ^fccn^R' RUR' X\t 

R' > R' sy=R' «— i^cc^cor. cme^iifS^br 

R' /r" 

I /I 



(b) 1^^4i{CTia^ [2] 



- S i - O 



R ' 




-S i - Of-S i - 



[2] 



[ 1 ] -c^io^ti^^^y'u h:^m^^^A^^mS^^ 
( c ) 3feM^§aj&SiJ 

[ li^ii 3 ] ( A ) ®M±tcit5R]i 1 leigoDMSc^^ 
[ is^it:^ 4 ] ( B ) jLmk. ( c ) xm^mmm^c ^ 



CO 0 0 1 ] 

[0 0 0 2] 

CO 00 3 ] V^rUt^US;?;:^ Ki^<CDit^. 

t^^j^^- i^^emi 0 feme . mmmit^ u 56 -2* ^ . 

40 n&(D^i.ymK<Dy ^ h ^ ^ y'(Dh(Df)^mM$tixi^ 

C 0 0 0 4 ] m^i^t. mikcoytm^i^yji^u'^::^ 
y'V>\' i2Jfi^«±(c wm . a - ;u r3 - 

itiiL^fcik. ^mm^m(.^x^m^i{^^mmm^ux 
>'N>5^> y^m^^^->iSiz/M^mmminmLxi.^ 

50 CO 0 0 5 ] S/c|plS8/>*:5?->or)gft$ffl{ttc{*li. yjiy^ 



C3) 



^m^b- 1 27 37 8 



fc. 

[0 0 0 6] bf)^Ltj:f)^^mX\yiy^htLXCnh<0 

[0 00 7] ^ e^^ifie^^t-i^^ Ft^^g^^Sib-C^^ 

-CH-CHz -W® • 

, 

O H 

[0 0 12] [S;*R^ IJ, T-JUn^iyS. X 



[0 00 8] lMZmk<0\^V>7. V(D^^. 

[0 00 9] 

[0 0 1 0] IP^. (a) ^«il kgcptc 

0 . 3 - 1 0 ^;ucDm^^^fnSSt>'0 , ,i 3 ^ 
' ^TK^ [ 1 ] 
[0011] 
[{b4] 
0 © COR' 



[ 1 ] 



^ [0013] 



I I 
R* R^ 



[0 0 14] CC-CZtiM^J[E^Xtiy>M^^. YtS 



R 
I 

- S 
I 

R 



I 

- o-hs 
I 

,R 



i - O 




(b) l^^t|3tcTiES: [2] 

[0 0 1 5] 

[{b6] 



[2] 



[0 0 16] [^*. R' ^d<tC>'R* (S-^n^niel— X 

>J^^;!>^^}ft L -riit J: O^K^Sfc 1-30 (D^fbTKS 
S^^b. n(il-'2 0 0(Dllti^^t-c ^xmio^ti 
^ ;J< V n >il^ €) P > r ^ T . 

;:)^OBrris^ [ i ] xmio^tih^^y'a h>mt:^^j.i& 
^WS^iS^*'; '>c3=^^1f> 1 k gcf^cco. 0 1-5^;l/ 

^ w f e d< >; CI + 1?- > .fc 



( c ) ^m-^mhM 

[ 0 0 1 7 ] ^ /c. ^:^aj(i. (A) St^±^iiie3tS 

50 s^&set.-r^4>o-c^>^o 



C4) 



5 

[0 0 18] *^BJSfl^1?!ICc:foH:t5.(a) ^f^V^^^ 

[0019] ( a ) f^^v^^^^m:r,7r^^tymnmm 
[0 02 0 ] ±iEj^mm:L7r^^>'mm(oRmmt ux 

[0 0 2 1 ] ^tc±^^i^^m^^^^iynmt. ma^^o 

fiit4cD.#.?&^ hnm^^^=^mtm 500 ^ tcm^ 
{'m'&<D^jr^hmM^^9t=^mMmh 0 0 0 wTr*-5 

[0 0 2 2 ] ±ia^Sj^x;j<+i^<i}flgtc2gA-r-smiias 

[0 02 3 ] ^/cmiie^^P'a h>^:fx^AS^:g'S 
tJ. 171255; [ 1 I rat^Sn-S^j CDT'^D. :tX'i7 AS 

[0024] 



10 



20 



- C H - C H 

I 

OH 



6 

R ' 
I 

- N ® 

I 



^5-127378 



R 



- C H - C H2 - 
I 

O H 



-R' 



R * 

I 

p ® 

1 

R * 

R ^ 



-CH-CH2-S® 
I I. 
• , OH R • 

[0 02 5 ] [±fa&S;6c:foiir. . s^'r* 

To ^/cCn^R' R(>'R* XiiR' . R'SO'R^ « 



[ 0 0 2 6 ] R' ; R^ ^UR' xm^tl^mmL 1 - 
1 4^^)WISSiLr(3:. r>^x.j7ASS. ;f.;:^^.x'^ 

m^^^^LXi.^x^Xi.^mM^ 1 - 1 4CDj^{h7K#^S 

30 7^5— flstc^i^en^o 

[0 02 7 ] Sr:*^^^{t7klgSt brts. r Ji/+;uS. 

n-fcU<tii s o - "^'P t';l/, n - . i s o - . s e 
c-fcU<Citert -i>5";u; 

40 U^U7)\^^}\,r}\^^)\^mtl.X{t. J5eSSfc5-8<lCD 

>'i'P^^^->;l/y v'i? p-K^^t/jUx^jVS^ 

[0 0 2 8 ] ^/c^aMT-. 

xi.>hmtiimu<DH^{^i.^m^Lx\t. tKP^i/T 

Jit KP=^^i^-^^;U. tKP + t^x^;l/. t KP^^i^:/ 
50 t h'P^i^-^>5^;U. t t F 



^'Jl/. i s o -r^h^v'X^jU. i e T i -z/h^iy:^, 
[0 03 0] ^ ^ Ut9] 



C5) 1fP3^5- 1 2 7 3 7 8 

8 

* [0 02 9] Si>'R^ . XktR' . SC>'R* f)^ 



-s 



Cll: 



CH, 



-N 




CH=CH2 



CH, 



[0 0 3 1 ] ^/c. fuie [ 1 ] ^tC^dlrf^R^ 

<. «FK:ffiJficDfc(D;i>^a^b< . x5^ 
n - 4> L < t3: i s 0 - v'v t*;U, n - , i s o — , 

sec-4>L<tStert - Jt-. -^^'^ 
t^'^Jl^. t:x;u. 2 -^5"JUtr::i;l/S^;!^^^tf e> 

[0 0 3 2 ] 7i^mmmtmit7mm<D0i^ ui^mt lx 

S) . Mi^mat^ h^iy^^)\^. X h^^^i^y^;!/, X 
h + i^x^jb, n - ^'D^^v'X^jU, iso-:7"u^f< 

t e r t -:/h^Vx^jbS^755pCf 6^1-2)0 x 



:7•^7^'^i^:^;^;^^:::-;^x^;^, x h=^t^;^7;u^'- 
^j^j^^Ux^'Uxjl', X h^i^:t^;U.1fx;l.x^UJ^Jl/S^ 

[ 0 0 3 3 ] mfia ( a ) ^^^^^DS^tt^^WSti . 

{ti4(DH.«^.7)^e> ( a ) fSL^^mmmm^ i k o o . 

3^ 1 0^Jl/CD®HtC*>-5>cD7t)Sj[f^L<. 0. 5 --5^ 
;UCDffiWtc^^<D7&5J:OW^H.^ 0. 3 ^Jt-J: ^J^i-^^^j: 

[0 03 4] ^tcmi^ (a) ^^43(D#^-7-n 
'i? A^^WSti. ( a ) ^^*§«l® ffj^ 1 k g ^ 0 
0. 1 -3^JUC[)EH'^$)'5><D3^iiif^ U< . 0. 3-2 
^;UcDfEHtc^^cD7!)5J:05?SL/C^o 0. 

[ 0 0 3 5 ] Bfri2 ( a ) 6c^c}3--(Da^ii:f ISWSCD^ 

( 1 ) :^Jb^^^';L'Six;i<+>'«}^CDx.-ti 
=!^>'S<b(D#»nSf&. (2 ) 7]<SgSix;i<=^^->tt}fliCDx 



fiEffl-r S C i Cc J: ^1 C i *sf ^ -5. 
( 0 0 3 6 ] ±iS ( 1 ) ©SJS^CfiM-Ct 

-h, 2 - t Ka+jy^'otVl Ti";u- h. 

-C#5,. $/c±IE (3) OSJStC^gffi-C^SS^tt:^!^ 



C6) IfPg^S- 1 27 37 8 

10 

[0 0 3 7] fii25?§S^x:j<+->fiffli4>^0:i-::^"5 AS 

©^a^fli{£:||3SlT5>. ^ vXiJ^^-^i-x-T- 
^i'SiyfWtSSJ^I^B^fcj^I&S-tJ-^.T^i*. ±fBMI«:Slc> 

10038] 
[^blQ] 



®- C H- 



O 



CH» + 



R ' 

I 

N-R*.+HOCOR' 

I 

R ' 



©- C H 
I 

O H 



CH, - 



R * 

I 

N ® - R • 

I 

R « 



O C O R ' 



R 



R' S O-' 



[0 03 9] m3iffiT5>mi3<CjhX7^>«:ffll,i^, 

m^icit. ±iESJt.^«:*ji,»-cN?:P{cs$^^n«J; 

. <. ^fc^3iST5>©f^0K9^:i-x— 7"jl.?:ffit,>Sti 
■^(CtJ. ±taSlL;^«:*Jl-»rN?rS{Cg*fe;tfi-:)-R. 

^©Sl£«. *xJ4 0-8 0-C(DttIfNiT-r-?f)Ston. 1 

-2 0B#rBifie-cKsiEB^-r.&. 

[0 040] ( a ) fi£^r$.2.^#]^x#+->ttJfliif^ 40 
«^?g14WIS?Si®4>«:-c, 2->^^yy- 1 -t + 
«?^:}-x-7^;U?:Sl£;3-B-fcf^, :t>3?^tc J; 13 >'^ 

[0 04 1 ] m^Elim (.■{) *J<to'±iB:j?;ffi (a) cc*i 

7'9'JUx-7'Jt/. x9^U>^'J :3 — ;U 
■=e-/x?-jUx-7^;U^©x-f-;UT;t/n-;l/^]^3iJ. -l^ 50 



ar^^-!f>, x9^b>i"J 3— jUi;'xf^Jl/X-?-jU^O[)x 
—• rJl-^igM. x^ry— ;U. :7■o>'^■>'— ju. ;U 

[0 04 2 ] tfc. (HOCOR* ) iiLXltR 

' *S7kM«. TJl-n + i'*. xxf JUSX«-'>Ci-ir'>I^> 
O T I, » T J: uSefSIS! 1 ~ 8 <Dmt7iimm&7f. 

■; ^ r ^"J ^ugs. i' y ;UK. ?L^. t K 

a+i^§^M> i'nh^SE, i'Oii/g^K^ vu-^>i$^y 
y g^juxxf^jl/, 7 -7';l'S!-tryx5^;Ux;^f^;u, -I'^rrj 
g^jUxxf-;l'^*si3?iJii^$n'S. cnecD^"^ 
4j. il#K:fl?gtSI^ (pKafii) *si X 1 0-'ti±©fc© 

[0 04 3] ^^BMici6iii> ( b ) ftE^^rfeS^' i^a 

+1^>«. i^^'picm^^ [2 ] •r^tosns^iji' 



(7) 



5-127378 



11 



12 



[0 04 4] BUiB^ [2] tcfcl^r. *5<fcC/R' 
1 — 3 0 CDgt{b7l<^S?:^f o 

[0 04 5] mfj^^mityi^mxtLx^t. T)i^jm. 

r;U>r^;l/S. iy^aT)\y^)i^&. ^ UT )\^^ )\^T 10 

1 8 "C^ . x^;b, n-^>L<tJi s 

o-r7*nt';b, n-, isc-. sec-4>L/<i^te 
r t -:7'9^>*l/. ^-^^z^JV. t-t^^Ji/^ 'flyy\^7 ^ ^ ^"f 
t'^;k 2-y^;ut':^;uS^?&^W6n^c ± 
f ev' CI T ;uSXti'> n T j\^r)\^=¥jvm t u 

r . ge^%5--8f@<DfeCD7:?5^^L/<. m^^tt^^"^ 20 



[0 04 7 ] ^/cBuifi^ [2] CCfct:t^SSiMOSin(il 

-2 0 0 coigsfc-c^ 0 . %htihw{mo:>mmm^<o^. 

ni)^\ 0 OWT-Cft-SCi^Jr^Jf^ LC^o (b) 

ccfctir. friiasc [2] -c«t5$n^;}<WD=*^if>ii 

[0 04 8 ] (b) fi£^T*^>J<'Jt^P+it>tc:feC:f^ 
fJiBiC [ 1 ] 'Cm:^-^inhi¥y'Vi h>^:f^^AS^W 

Atfi#WStl5l-cDSr'$>0. I^S^ (b) J&5^^l^m 
Krh:f5mt L/T«, ( a ) ^5^^C^^'Jhtm<DmK-n 

[0 04 9 ] ^/c (b) 0c^r*^:J<y Va+1^>*^ 



[0 046] T>'L'r3^5>SgJ^jgt^b7K^SC>5f ^ LC^t^J 

;^>H'#x;Ujrf^;k :7*P^=^->y7;l'7i<x;Ux^;US^7j)i 
W6ti-2>c >'>P<^'>;g^^^^b7k^ScDW^ bliFd 
iUTtS, ^ppy^;u. >7pp::7*pf 

H2C — CH-CH.-O-R''- 



[0 0 5 2] [S;*, R' . R' fccfc^*n0^f)iBi|5]D 
R' ti. - 1 0<DT;uirU>S. 

1. 3-7'Pfu^S. 1. A-y'^\y:ymut^ 
( 0 0 5 3 ] ^^B^ccfcc^r. (b) ^^r'^)^^y ^> so 




55^^c*5t:f-E>^A:&?* (p) t^mctcyjm. ■tut>-ib 

(D) CD:^ffi^fcC^'C. 2 ->'^Py-'- 1 - t FP^'> 
x^;l.S:^^-r-2>1l«icD7:»^foOCC. MIB^ [2] T'^*:^ 
$t^'2>^^'Ji^p^•t^•>it<b2-^^py>^- 1 -e Kp=^ 
S-x ^;US <b ^ W-r -2>{fc^%X(*8}flS^^C^ ^i^^^^CiP] 

[0 05 0] MiB (D:^ffi^4tft^r<l5fflSn^. mi 

IBS; [2] r^^$n-5»:j<'jt^p=^i^>ili 1. 2-x 
fc<z)r^i3^c<f^^fi^(Ii urTifiS: [3] X'mt>^ti^i^ 

[0 05 1] 

[^bin 

O-HSi-R' -0-CHa-CH-CH2 

I \ / 

R« 0 

n 

[3] 

p^t^-^ts. mriB^ [ 1 ] x^t>iti^t^y'^ vi^m.^ 

x'i;iU^^WS€: (b) SS^I kg^iCCO. 0 1-5-=e 
jU. W^L<^S0. 05-'3^JU. $60C5t*L<t3: 
0. i-2-=e;u^wr'5>it:>il;&^^>^o K^x':7Aig^w 
St^^M b ) ^tS^ 1 k g 0 . 0 1 ^JU*?ffi<D«-^tc 

ttTt^^lFXAcCO, ^/c^^ttfcfgTT^o l^:tX'^ 
AI^^WStI^^ (b> fiSc^J-l ke^^CCS^JU^^^r^a 



13 

[0 0 5 4] S/c (b) f&^'C$>^n'^^)iyu^Vly{t. 

^^tt^lSfOSi LX\t. ( a ) ^^tc*5t:f ^m^tt 
^IS?0S<b[^DfcCD;:?55pcf ^n^, (b) fiSi^^tciftS 
^:=FISWS^^AT^:&i* <!: LTtJ. ( a ) gLf^^^ 

(om^T-mmmcomxi^^ ( i) . ( 2 ) xti ( 3 ) 
i?^?iiT^7?fit;:,5^tf ^n^o -r^^c^^ ( 1 ) . (2) 
<Dyj'ii(^^i^x . ^#]5^x.i<=^>'tt}flgo75^t) Dec Mies; 

id^ [2] xmt>^n^^^viyu^-^>mtymm^j: 
J b 0 5 5 } ( b ) ,^^4itcfce ^m^m-^mm^t: 

(b) ^5JTfe^;J<';i^D=^1f> 1 k 5^>rl/t( 
TV^^Ctf)mitL<. 0, 1 -2^;U£DtBHCC^-5, 
Ci35J<i:057^ (b) JS5>.*tcm^t4^«SfnS7l)S 



[0 05 6] *:^|gSfiSciig9tCfcl^T. ( a ) m^^W^ 

^Ll^o ^/c. (b) fiS^T^^S^tt^^filS^W-r-Slt 
SJ£"«;?^':3t^'Ct^. ±IB (a) ^Si^^cDit^iloIii 
X^^. ttc. (a) (b)^^itJ. -eti^n 

^^m:^^^=^i^mm^J:Z^miE^ [2] ■C^*:>$n-5»:J< 
S^ASiSCC^br. (a) fig^i (b) f&^t(OM^ 

momxm^cthx^^. 

[0 0 5 7 ] ^^mmfSLmci6^.>X . <a) fS.^X$>^ 

i^^m:L^^^t^mmmm{tt (b) ^^^r^>-5>;^<U'>D 

mf^ti^'^fm^<Dj^,tj:tf>^^. (a) fiS^l 0 OSS 

tc t J 1 - 5 0 mmMomm -5, c i t&^j? ^ 0 1 ^ 

[0 0 5 8 ] *:^B§Cc4bn:f ^ ( c ) fSL^X^^^m-^m 

tmtLxiim'^^^o:>h(Dt)mi.^fbti. 0mt-<yv 



(8) !RfPS-^5- 1 27 37 8 

14 

+i^>r v:/^;l/7x y a. a' -^J^uji^- A-y 
xy^v'T-fe h7xy>, 1 - t Fn+i^- 1 -'>5?n 
-N.=^i^;l/T-fe 2. 2 -i^^ h=^i^- 2 -r? 

h. 2-y^;U-l- [4- (ji^JV^t) r'x-;!/] 
10 ramtS ( a ) ^o^,^0' ( b ) m^O^n iMB^) 10 0 

fij|gpec*fLro. \-'i omm^wmm^ij^<. 0. 

«3 , 1 0 J: D ^ <Vj: -5 <t bS:i^0[)*i«cfi^?^;5^ 

[0059] ^mmf&mt. WuIB ( a > . ( b ) 
' (c) ]S.^<D^f}^hts:-oXl^Xi:^^\.^f)^. il^. 

(a) . (b) *5J:0' (c)j!S^^Sfi?^j:l^L«^t5tm 

[006 1 ] tfc:^^mmm^i^{ti£^w(fCit^cx. 7m 

m : *M{b:t^Jbi^'j7 A. 7J<:S^b-7^f;^i>'^ 

i70A, v>;^'>, a7>';U h;&:»eilt^ti/£:^ 

{bccfct:^^5J!fbl4J«€:i5'&LTfcctc\ cin^SlltftigK 

cD^unmti ( a > ^^1/ ( b ) m^(D^n mwi^^) 1 
40 0 0 ssspec^t LT 1 0 msgpi^T. $ ^ CC^J 0 . 1 - 

[0 06 2] ^/c. ^^BJffi^Wct^:. 

?s?a?rfj. ^iy±^mm<D&mmmm^m^LX'b^^K 
m&mm. i^mmn. m$mn. mutLx{t^>=^. 
mt4<D^mxm'^mi.^hti^h<of)mmx^ . ^^mm 

50 [0063] ^;rc. S^14t'-=.;U^Si*XtJ=fU rf-^- 



C9) 

15 

[ C 0 6 4 ] 3^>< Lrf4>j>TlS$:^B^(D7't;M^14ffi^^j 

mj/cm' -50 0mj/cm' . if^L<(i50in 
j/cm' '-2 0 0mj/cm' Mftf-T-S C <hCC<fc 



[0 06 5 ] ^3fe^<b L-Cti, '^^iPhm^^Wm. 

xt^^tj 1 2 0 - 1 8 0 -cr 1 0 6 0 ^rajfjo^^JEiLS^^f 30 

EOCN - 1 04 S (^i 1) 
FM5 5 1 1 (a2 ) 

^grX^U^d?"'; n-jlz-ty :/^JUx-r;U4 0 5Si3(DA 
o/cr7^;^n4^tcg5^U. SBS^it/cfg. llO'CrS 
B^fBlttlfSi L/ r ^lifllMffi 0 , 5 tDx i^x >^ f-Jl/^Jflg;^ 
?g^?#/c, C(D^?g^J^)5 0'CCC?fti|lU/dt. N. N- 40 
t>x^jUx^y-;l/T^> 1 4 0. 4g|5. &lF^7 2g|5^ 

mmmK - 1 1'f^/c. ^ 

EBPS-3 00 (^3) 
FM5 5 11 

;S:x^U>d/iJ rj-jl/^y r^f-;l/X--r;U4 5 OgI5<DA 
o;^c:7^;;^r3cpcci5-&L. ^fi?^-tf/cf^ 1 1 O'CrSB* 50 



nmW- b - 1 2 7 3 7 8 
16 

[006 6] »<^*±«:^si?->*W-r^fiSffi*ftM^?fJfiS 
pifttl 0 0'CiaTOSS"CJiltf£i^i±U«?)fcft, 

[0 06 7 ] ^^mmfim^i^m't^c t(,cj::-:>x : m 

[0 06 8] 

[0 06 9 ] (a) ^^feJ:^ (b) fS^OSiji 

iJjgfi^Ji 



St^i^^^M*^ 16 0 



6 6 OSR 
1 9 535 
15 1. 235 

• 1 . 2SP 

1. 2g|5 
m (rll) EOCN- 1 04 S 
;i<^ y ^i?x:j<+>'tS}fig. 
0. x;i<^>/^SJf^^2 2 0o 

(^2 ) F M5 5 1 1 VttSJcD. WuieK [ 3 ] r 

^i^l 3 0 0. xd<^i^SM*v)6 5 0, 

[0070] m^m 2 

7 8 935 
1 9 535 
15 1. 2g|5 

1. 235 
1. 235 



(10) 1#gg¥5 - 1 2 7 3 7 8 

17 18 

7 0-Cr 1 OB#rBlJra£?i^rS?f^^3^7 5%(D<^fl| ^=^>'^Sf^2 6 3. 

(as) EBPS-3 00 : B:*:{tSlttSJ<D^tttr:^:7>|c 

BREN-S (tt4) 8 4095 

FM-5 52 1 (as) 2 43515 

^x^U>>/ija-;l/^y:/^;Ux-f ;L'4 6 8. 3S|5CDAo/c7.^;;^r2tt3ccE 

r^VJim 2 2 2. 6SP 

K 4-5^^+1^> 7 2SP 

x^;U::<;b:7 K 2 7gp 

Kc2^^y> 0. 635 

^JPx.. 7 O'Cri 0B$rBl5l£$-t^T@Jf$^3'*^7 5%C0 ^ (as) FM-55 2 1 : ^-yVUMO). mTia^ [3] 

(a4) BREN-S : B:$:{b^?±S{cD^^{by^^-.' Sft5 4 0 0. x;}<^i^^S*^2 7 0 0 » 

a: -/-;USx7j<=^-i^e}^§, gJl¥i^i>^S*^J 110 C 0 0 7 2 ] ^j§{?!l4 
0. x;J<+e>'^fi$^2 8 0„ ^ 'v-^.^.vr:: " - 
xf n-- h 1 0 0 4 (ae) 9 6095 
FM-5 5 2 1 2 7 0515 
^x^U>i5^'Jr3-;U^:y^^;l/X--7^;b4 6 2. 8a5(DA^/c-7 5>;=inf3tCE 
^-jj^f^^^j^^^^ — — — 

T^VJVm 79. 295 

N. N-i;^x^;l/Xt$f-/-;Ur 5> 5 8. 695 

h y:7'5^;l/^:^7 > 2 0. 295 

KD=^^y> 0. 595 

^»Dx. 5 0'C-CI 0B?fBl;SJS$-t^r@Jg^*^7 5%CD ★tDe>^:7 y-;UAMx;|<=^>'^flt, ^^i^^3^S?ij2 

gJflgSS? A - 4 ^f#/c. 0 0 0, x.K^ U^mm 9 6 0c 

(ae) xf3--h 1 004: ffl^b>xjuxd<^ixttii* [0073] ^igwis 

xb'=3-hl 00 4 9 6 0515 

;g:x^U>^>j3-;l.^y:/ef^;Ux-x;l'4 6 2. 8 95CDAo/c:7 ^xnttaiclS 

Td^VJim 7 2. 095 

N. N-t?x^;Ux5ry-jUr ^ > 58. 695 

>r^^ Fci + y> 0, 495 

FM-5 52 1 2 7 0515 

T^'})\^W. 7. 295 , 

h yrT'^jb;^;^^ > 2 0. 295 

y^^KP^y> 0. 195 
7 0'Cri OB#reljg:j£^-liTHff5i9^1 0 0% ^ -SC iCCj: 0 HJf5^J$^ 7 5 9^^fe*}fli?SA - 7 $:f#/c„ 

<D<S}BIA - 6 ^?#/c. oi^r. C<D}SB§A - 6 CCifEcD [0 07 4] S?3^^ll6 
fiMS?SA-5^ 1 5 5 3. 8 5[5/jn^TgMT?^<Jgl*-r'sir 

FM-5 52 1 2 7095 

6S[5 

h y > 2 0. 295 

^le^L. 7 O'C-Cl 0B$Pa1Sj£$-lf-C@?f5^1 0 0% <Jg^^-r^C<!:^j:*3ilJf5^5^*^l7 5%C0»Jflt?SA-9^l: 

CDfe*}fl§A - 8 -PC^r, C(75}^fl|A - 8 tC^j^^iJ ^fc^ 

5 -CfWctlJflgfgA -5^1 5 5 3. 8 SPtfOxr^t^-CSS 50 (0 07 5 3 ltl5Sii§W 1 



19 



Kitted 1 JcteC^r. EOCN-104S 660g|JfeJ; 
0'FM5 5 1 1 1 9 5gpCD*^bOtCEOCN- 1 0 4 

s 7 2 6 ^i^ti>im\mmm i tmmic^ftj: 

7 2.8 %Ott}fllf^ffiB - 1 ?rt#/c. 

S!BgW2K:*Jl»rEBPS-3 0 0 7 8 9gP*Jj:CKF 
M5 5 1 1 1 9 5gl5©*itoi3CCEB PS - 3 0 0 8 

^73.3 %mmmm.^ - 2 ^-mc 

[0 07 6 ] J:bg^KiiF«3 

|l{jg0«3tctet»rBREN-S 8 4 Ogp*s<i:CXFM- 
552 1 2 4 3g|5CD3!»^b<3CCBREN-S 865gi5 

1. 7%©fiifli^B-3?rf*/c, 
l:k«?Kii0>14 

i?iiM4-«:^oi.>r j; f:^- f l G O 4 9 6 QSPfcctO'* 
. . . ■ ^ I 



(11) ^^§§¥^5 - 1 27 3 7 8 

20 

*FM-5 5 2 1 2 7 0S|3©*ito'3CCif3- h 1 0 0 
4 1 0 5 6S|54«fflr2)Jii?f«Si^P!l4 <^:Rfl|«:^f JJc 

-C HB^ 7 2. 4 % OMI^'^ B - 4 fc. 
l:bl5S?^<?«5 

SiiiW5K:teW2,fi}B§?KA-5 (1 5 5 3. 8S|5)iF 
M-55 2 1 (2 7 0SP) SS-CffiL.<^» 
T-2)CiK:J;0Hm^5-7 4. 6 %0«}fllffi'B - 5 

[ 0 0 7. 7 ] Mitt?!! 1 ~ 5 *i imtSJSijiW 1 5 r-^ 
10 /c«}fli^K:*jl,»-C. (a) ^^■C*?>x:i<+i/<^B§gtii 

(b) fiS»-c*'5#y->a+-9->©-e-n^n© 
^ws©isa (^ju/kg) ^Tsa«i«:^-r. 

[007 8] 

(«1] 





(a) fife 


(b) fife 9t 


V 


(^:^V/k g:) 


<*>'l'/k g) 


(^v'l'/kg) 


i^Ji/^k g) 


it 


1 


A- 1 


1.9 4 


i.o 9 


0.7 9 


0.5 2 


2 


A- 2 


1.7 2 


0.9 7 


0. 7 9 


0. 5 2 


3 


A- 3 


2. 6 1 


0.8 3 


0.3 5 


0. 15 


4 


A-4 


0.9 1 


0.4 9 


0.3 5 


0. 2 1 


5 


A-7 


0. 9 2 


0.4 6 


0.3 4 


0. 3 4 


6 


A-9 


0.9 2 " 


0.4 6 


0 


0. 3 4 


Jt 

3!! 
it 


1 


B-1 


1.9 2 


1. 1 0 






2 


B-2 


1. 7 0 


0.9 7 






3 


B-3 


0 


0.8 3 






4 


B-4 


0.9 1 


0.4 9 






5 


B-5 


0.9 2 


0.4 6 


0 


0 



[007 9] mtm 1 

nmmA-i 133. 395 (@ 

B^-Cl OOSP) 

{ya^cLTl 1 7 3 (ffi7) ) sgp 
^^'Dv-y-^^'J-^ 0. 5gi5 



5 0g|5 

5j- 9^;ugE$S 0. ISP 

^^r^n- (as) 0. 595 

(^7) ^f'o + :xT 117 3: ^;l'i7t±$!5©3!cm^§g>^ 

(?S8) *i^:7D- : *>-9-> h*±I^O^®ligiSS'J 
[ 0 0 8 0 ] ^iSWI 2 ~ 6 *J«tO'it?3J«^ 1 - 5 
*«6ea| 1 «:*5(,»-c. ftjfllfgA - 1 ©*'t30 icmzim2<o 
50 seaitc5^-r<i}flirS5:iiJK^fi^ r 0 0 gjji 



(12).- 



127 37 8 



21 



22 



[0 0 8 I] f)^< OXnhtlfc^fm^'O^tLXm 

> hiB^ffi±cc^:^®/ir2 0-30 /imtc:^j:^>J:^u: 
iyji ^ ;^ 57 - >mvm^ L 8 0 -cri 0 

(fC ;^ >7 $ #r i@^gE7KiRn*•C 8 0 0 m J / 
cm' TfeMI^-r-SCiCCcfc-^rff^L/c. ^/'c. 3S«^ 

mm. eiSEETKI^T-rSOOmJ/cm^ ^fe^L. ^ 

[0 0 8 2 ] mhtifc-v>y'Mcr)i.^x. mm^yj^ 

LX±7H^m^^X. 2 5"Cr'X:7*u-|E2 k gr/cmV 
o:)^mcx6 0i}rf^:^y'i'^Lx^i7tj::^fcJ 

WffiStt : JIS K5400 8. 3. 2(199 20 
S^rffil^r 5 0 0 g(Di6i>*)^3 0 c mCDH$7&^e>^<h 
O: mti:^^(/m'^^titK ^'ofc<^Lrj:l\ 

[0 0 8 3 ] : -^>:7Vl/^7Ktt:7 ^ ^57 



XCF 3 3 OVH (^A^{bW (1*) r^LSO. 8 

o'cxb^mmmntML. -:>\.^x2eo'c(OJM^^r4(^ 

(^Jz-oXWmLfc. ««4(3:J I S K5 40 0 8. 
5 . 2 ( 1 9 9 0) (Di^l^iStceet^r*::^ h t*-X«: 1 m 
mrBlPST' 1 0 0 ^CD.SS@tt<D^ --^ h ?rAn, COgP^J 

cc. mm^^cxi.^fj:i.ms<D^f^^^xwmLfco m 

m^^OXi.^rj:imS<D^f)K 1 00 IBS:®, 9 9-9 
5f@^0. 9 4-5 0fB^A. 5 0 xi U/Co 
[0 084 ] mm^mi^ : IISfeC^4dJ:0'J±:8^C?(lcD3tS^ 
ttfi^^ai 00 c c^^'7>^tf>tcAn. ffiHLr3 0. 

ttlSgl [JIS K540 0 8.5.2 ( 1990) 
tcrtr^o ] :foJ:a'W^p°Dl4i*^ [1.1. 1 - h »J 

{fc^^U>, 10%t^K7K^?g. 1 0%SSK7K?gffi*5j: 

rg^lSil. ?im^mi2 0-C^'6 0»PBlo ] ^^f^^cC-p 

[0 0 8 5 ] 
[^2] 



(13) 5- 1 2 7 3 7 8 



23 24 





LO 


1 

CO 


X 


■ X 


X 


CVJ ^ 






1 


O 


X 


<1 


rm 

CD 

A 




CO 


1 


O 


X 


O 


CO 

A 






i 


O 


X 


O 


to 

A 




— ' 


1 

PQ 


O 


X 


o 


^ ■ 

CO 

A 


• 


cjp 


1 

< 


o 


p 




nr: 

. . CO , 

A" 






1 

< 


o 


O 


© 


CQ 

CO 

A 






\ 

< 


o 


O 




CD 

A 




CO 


1 

< 


o 


O 


© 


CO 

A 




csj 


1 

< 


o 


O 


© 


cn: 

Or- 
eo 

A 






1 

< 


o 


O 


© 


CO 

A 








m 
m 


N 





G 0 3 F 7/075 5 1 1 

H 0 1 L 21/027 

H0 5K 3/06 6921- 4E 



(72)%B^^ ^iR ittJfi 

»^jiim¥^rfTmA«4T@i7i^i-^ m 



